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(54) ADAPTER DOUBLE-STRANDED DNA AND AMPUFICATION OF DNA BY USING THE SAME 
(STOAbstract: 

PROBLEM TO BE SOLVED: To provide a method for amplifying DNAs by which various DNAs having a long to a 
short lengths are simultaneously and uniformly amplified at a time and to obtain an adapter double-stranded DNA 
utilizable for the amplification. 

SOLUTION: This adapter double-stranded DNA is the one capable of bonding to a DNA to be amplified only at one 
terminal and various DNAs are simultaneously and uniformly amplified by performing a PCR(polym erase chain 
reaction) under the following conditions by using the adapter double -stranded DNA: That is, (1) the adapter 
double-stranded DNA is bonded to the DNA to be amplified; (2) a primer single -stranded DNA having a base 
sequence of a single- stranded DNA having the terminal, located on the side unbonded to the DNA to be amplified 
and corresponding to the 5'-terminal among the single-stranded DNAs composing the adapter double-bonded DNA 
is used; (3) a long-chain DNA amplifying enzyme is used and (4) the PCR cycle has two steps. 
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Umm 1 ] TIBa)t#!IS[$SoT^:^^--*^D N 

A. 

®Jiti$tt5DNAiciis^-ri>il'lcD^ag-ett. ^ry::^ 
5* 5|54gfc^fc^-;$:mDNAA<'j>S<b$tirt^§- 

A(llK^u^cl^^IlJ(7>5|s^ffi^:iHl::•^t;lf3|tIi i iciBi)t(7)T 

Slfsjtii 2 (=S2i!t07 3f ^ - - D N A , 
— -^^DNAo 

[11*^5] is^mmomm^ ^ izumomiw^^ 

-^moNAt. iH5JJ^<?)ia5iJ§^2lzI2l£(7)iE9J-efe 
y-5-<7)5' ^l^^'J>igibLfc-*mDNAi:^/W:^ 
U y-f X$1i-fct(Dt?feS7^«':^^--*^DNAo 

low m 

^^-f"?— (5 pmo I //i I ). 

Mg (OA c) 2 (2 5mM) 

dNTP (2. 5mM) 

3. 3x^i^mm^ 

up m i X 1 (Sj£S7 7^XA<ia^oTA^e.^lPX.'5Sf&;'^) 
3. 3 xJgJiSil^^iS 

8^ (T t h XL i^mmU. /^-^r^/XiUV-ttHl) ) 
up m i X 2 (iJi[9'y^X*<@^-3rA^b^KlK.^i5l£;;'S) 
@MDN A 

low m 

(5pmo I) 
Mg (OAc) 2 (25mM) 
dNTP (2. 5mM) 
. 3. 3x5.Jtmmi& 

3. s^f^itrnwi)^ 

mm iJ th XL (^1^^^. /^-^>x;uT-i±§i) ) 



^IS^mi ^^t^L5^Dl^r*^A^-^IlCIBicCD7^3f^- 
-*^|DNA. 

*fflDNASfi£-r-:^^DN A(D5*^. ii*i$^t^DN 
A(Zg^L/«fl^il0^5ffi)!><5' S^Jall^fc-S-^SDN 
A (O^SKIij -r ^ 3^7 < D N A o 

::^7'f -7 *^DN Ac 

CIS3j^Ii 9 ] TIS(?)®4a^ L®O^^V D N AigiUS 
®lf *« 1 Jtet^ L 6 ^7)l^•rtLA^(wi^i£0 -*MD N A $ 

T^::f^i-D N A i: Lrffll^rli^!li$;K^ D N A tiliS 
©if 7 xr± 8 (ziBi£<?)-:*:||D N A ^ >r V- 

®^moHAm^mm^mi^xw§:f^ittithzto 

mi^iM 10] t^ilD N Atii|iiSlfg;b<. 

A<;^t^ z t ^^mti-^imm 9 iriamo) d n Am^^j 

Clf3j^ill 1] lUT(OJlifi£a)SPc;;*^$. g^Dl:: i ow 

m i xto^. M^^^V^XA^H^ofc^u p mix 
MkUup mi x 2 $l]n^rfflL>'&C(!:$*#1lt<i:-f ^ 
If 9 IZUWLO D N A 



0. 1-1. \ 
0. 8 8-1. ZU \ 

1. 2-1. 6/X \ 
2. 4/i I 



3. 6^ I 
0, I 



2. 0 // I 

6. 0// I 

1 I 

1 . Zfl \ 

1. 6 A/ I 

2. 4// I 
1. 8iU I 



3. 6 /i I 
0. I 
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up m i X 2 (^®9*V^A^<I1^ 
H^DN A 

[000 1] 
[00 0 2] 

[ij&^a>fttfi] 12^5^0)0 NAlge;^;£li. Taqn^'J/ 
7 — "If (Taq po I ymerase) ^fflL^fc/KU 
y ^ — tf jEHSPS (Pol ymerase Cha in 
React i on (UlTPCR) ) *<±ICfflLVb4xr 
^fco li^f^At^ODN A^ISISI^r'fc^T a 

q polymerase ^ C i: IC J: U . 

0)7-— 'jr^^ (^^) . DNA(X>^fi)c U^^SPc;) ^ 
i^yigttT5t<7)-Cfc-5o ^rDNAC0^t4(±9 0'CiU 
±0;^mvm\ (D7--'J>^(i5 0'-7 

0**C|ilt(D;:aJtT?. DN A(D^fiJcfi6 8-7 
^T^^4^^o mil(7)D N AltSHP^-Cfe'&T a q po 

1 ymo r a s o liCHbCD-y-'T ^;Kwfcl\r t^jSL 
>^j:t^g^r'fcy. (k l enow 

fragment) ^.-Crli^BItg-Cfcofcl^l^ 1^1*5 

[0 0 0 3] ^fc. gi£. pcRmommtmmtLx 

2 0 k b Ju±o D N A pi^ t u^mmt^rm ^ 

zt^mmttx^^). $^m^m^diOHA^-mLxm 

HAtmm:^^^t^u^ttiits^xiti^^f3<^ m^Et 
^DNAommitsmmm^^xt'pti:<. *f-. mm 

LXl^^0HA<r)3:^t^ k bfii^^-e-cfc^o ^fc. 

Dt^AOm^'^Mi^^t. m^DNAf)^mm^h'^tl^ 
t<s ZOi^^^mt^Ztitl^tAjiit^^hXl^tiil^ 
[0004] 

^aSi^) D N A $|^8$(cm^1^A^ ^) *i (Z) $ T? * 1^- 

icite-r-sD N Amm:^'^itmm<uttixi^uisijtM 

-*0lDNA0F,|fg^^fli:-rS, J:yi$*fflir(i. PC 

R-eiiiii|i'r'<^DNA (iii|i$ttSDNA) i^t:f 

D N A ^mm^^i'^^fi^^^i^to^vt^-izm^t 

hm^izisi^x. ±x(ODNAiz/U-:f^)^^Xt^:f 



2. 0// I 
6. 0|/ i 

D N Ammiimim^irhz t imm,ttho 

[0005] 

DNAtmM) ^m^^it. m7^:f^'-DNAlZ^\^ 
I*. :^llDNA^ti^ii-r'&a)fCffilxSB^ (^HDNA 

pcR(rfcit-Sfif^^fi|^^S<^:^/^^^ttLfclsm. M 
tB7 - D N A2ii>':;^^ ^-^ ffi i^fc ^fillcD D 

N A ^mmzf^-\zm^th o n Aiiiii:^;£^Fjfm t 

[0006] ^-f. ^^Wa)T^3^^-^*llDNA<» 

DN A<J:(iPCR(73gtDlw^^S-r-SDN At?^^y, BSD 
NAiry^3^^-A<^^-r^<, ^fz. iiilii^H^DNA 

t7^':f^-oNAtt)^f^'^Ltzt(o^:¥^mm^vitm 
T^dO:sLU®(Dm\^t:^fztto>x^^o 

<i>-y5<D^mx. 7^Zf^-rL:^mo^A^f&t-^m 

DN AOd^^L^-fH^S^— iiiH^tl^DN AXIiffe 

^--:$:^DNA$/iK-r-*^DNA(D5*^. ^^^^ 
t)<5' 3|^5a5l::Mfc§-*MDNA?b<'J>^ft$nri^^ 
C:0Sl^4i(^>T^^:/^--*mDNA(Diiilig$ 

ti^DNAiz^^^^m<o^mt. w-m^itT'^zf^- 

[0007] *^B^<7)T$f:^^— —^MDN A(Dm2S 

NA(zfe^L<i:L^i|i|(7)*jglU^I^#t% :^nm<J>7^Zf 

NAlze#L3&:l>ffl(D*5gluni::^t;a *^?3©7^:^ 
^--*ilDNAC7>m4S»li. ±IB®&t;®3£i;(::± 

®E c o R I XliN o t I (Ol>"f *i6^-^X(iiil^<D$ll 

mmm^^hi. Jiti$*t'&DNAiwg^L>Sj:c^ii>icD3^ 



®E c oR I . Not I JkUE c o RVfl||®K^+h>r h 
[0008] *j^^a>ry:^^--^^DN A<D|g8S 

'J >^it Lfc-^il D N A t ^/x-f :^ 'J y-r x$i+ 

[0009] *^B^(DTy::^^'— — :^flDN A(DM9^ 

♦^(i. ±fB<D=&^ll|(7>Ty:^^-^:^mDNA$<b^fl<i 

i^t$X(±^i^ Wif iiii L f- 1 <7) T' & ^ 0 
[00 10] ^XiZ^ :^^Bna>y=7^^ *||DNA0 

(0^mf3<5' 5^Jg(C^fc^-:^mDNA<7)iISiS5ii^^ 
^HDNAl-JtLTIi. iS5ija(DiB5ij#-^ 1 C0^SiB5"] 

^^-r-s^.^A^ ::^^-f -7- — *^DNA 

[00 11] :^mm<DDMAm^yjm(Dm^iT 

NAt^ig^tir^o 

ommoN Afi^mm^mi^^o 

(DDNAiSiIii:^;£O3m2 0^*$tt. ±150)®. ®& 

®S^Mi^tSBg:^A<^t^^MD N Algi|iKm$fflt>So 

[0 0 1 2] 

[|£^<Dllse©}^^] *fllB(2)7y:^^-DNAli, li 
tfi}lZ\t. sr5f:/^i-DNASfiK-r-*<D-*iiDNA 

igiiJi^ti^DNAt^s^-r-snfiojiss (g^oa 

^Ji) A«5' ffi|r^fc-5-*ilDNA^^^^r*'J>» 
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T?. 'tommz'^f>ii:xmmt^7^:f^-otiAom 
^tipS^ssR-rtKicfci^ iiig^ti^DNAS^fiK-r 

^f^'^mvh^o i^rht^^f&Ltiyiiz^^itXT'f':^ 
^-D N A(7>8^5^SS$S«^■r4^l^ckt^p 
[0 0 13] ^fc, ^7y:^^'-a)ft!i® U^i^^fiiJ5l^ 

m) it. l$Ty:^^-DNA*^-r-*a)-*^DNA 

Axmt(07^y'^-:z:$im^mtm^X'^fj:i\ z<o 

ii^ii. r^zr^-oNAotm^m^mtmizm^i. 
xi^Hit^i\ m^^ti^DH Ao^mt^^rnx'tjii^m 

NAOl^^^«iia>^3fl5A<$iJ©Pi^-ti-^ h-c^fi^<fc5ii^ 
:^m^M<07^::f^'-\z^i-). m^^^^OHAO 

mm'tH'^^iz. jEmz-yj\^v—^t£i-r7^y^-^ 

otO)EfA<^J:5^j:Ct4i^Cb^a:t^fci6. iEStlcPC 
Rt<th^^^=?lZtji^, 7^:/^--:^mOUA(03:tS 

it. -5-|T,$fi£-r-:*:||DNAC0 5^, tiiH^ti^D N A 
ti^^L?&:L^5KaSr'l5air^:^(7)^$A<l 6^SIU±<0 
t<DA<»^Ll^ ^ffl-t. iS-^HDN AA<2 4^SiU 
±<Dt<DM#ir»^Lt^o ^fc. !^-*mDNA(D^$ 

[0 0 14] :$:^B^a>T^*:^^'-DN Ali. 

>Et L^^l^la)5!^ifl6I^^n^::^^'Cl^^ t pgr 

^Xt'i7 5Ztt<n^\ztj:^f}^^V^^. ¥7tmigl±. 
^ -'^O D N A«AB#ir3IA$|I»a>K5iJfti?t±A<<i: 

iccfcy. ifa)cfc^^c'<^^-'^t.DNA$§^icgs[A-r 

h^LT. Bo oRw-^^ hmmizmm^ii^x^ho 
[0 0 15] &mMm\t. ¥M*ffi(-it'<, ^^^-^ 

^-S?^— (roi^rt. S^^^— ^DN A$^A^^^ 

i^^t^oNA^mKt^izmtz^xit. li^miz^c 

r. ^^^-<D*iffit9ALJ:3i:-r'5DNA(7)5^JS0) 

mm»^-^^ htimfi^9^mirf^\t^i\ ecor 
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-*||DNAA«Ec oR h^'^AjVl^^ZtlZ^ 

rfi|5<DcDNA7-f :?7'J-ffl^^^'— 
tgi:>£j:y. iii^L/cDN A(7>c DNA7-f 3^^'J--lb^ 
(DDNAgf^A^^^^JtC^o Lfc*<o-C. E c o R I -y- 

^ himmi^mm'ssmx'^^o Not i-9--<hii. 

NA^No t I-t^-f h-e^&IlLfcli^. i$DNA(D|*]g(i 
cDiB5il<oy)Bf ^ S'hiSlt c: L r ^ D N A fz^ip^ias ^ 

•fhttr. Not I-t^^' K3?)<J?@|-fi£fflplHgt:&^o 

[0 0 16] wi^^-^-f hit. ±tz)>jimzt&m-r^ 

o):^mn<o7 — D N A ^mt—^^ on a 

m^tSh^ONA\zf^^Lti:imo)^^t<5' 
^JaS(::^fc€>-*mD N ACDiS^iB^iJ^^-r S-*^D 

NAr*&s, 

[0 0 18] *^w<Dr^>^^'-DN A;Rt;::'7-<^- 

DNAi*. "to^^^mt^-r. wi^itoNA^mmv^ 

ffl±. IS-:$;^dna;&<2 4^Sfel±cOt.(DM#l-iif^ 
[0 0 19] tChV. DNA^it^^f^-mm^^ 

m^^(Do ^ s m^t^ z t moit^mz^mt^z t 

UtLX. m^it. 1) tf;f5^><b. 2) >e^;Mt. 

3) v=j^e/y->ik. 4) flsiu^Kit. 5) ^^mm, 
istommt^) . 6) rs/^b. 7) 'j>issa)sso 

IC®«iLfcDNA. RNA<7)^iSA<^i:Lr^lf b4x 

^fc. mm^i^^tLXlt. MKlt. 1) t*;!-^> 
^b. 2) ;^5^;Hb. 3) vn^vV-Mb. 4) flJi'J> 
itit. 5) it3t*^i^1b (7;u^u-tr^>. a-y^>. 

K^ci:t;^CDi^^i*) . 6) P^til^^b 

Ait. mt^^^m^itmm^^m^^htzDN A^'t 



(OmMiz^t^tOX^ho 
[0 0 2 0] *«^(7>DNAlit|@:^,^(±. T^O^i^O 
PCR:^;i$S(ftL. ^ai^*$«:DNAtJ^-l::lii|i-r 

fcl kbia±Ogl^DNA$^t;^li§^^3^j:DNAS(^ 
(D:*:^ W<Z)7 y — D N A $iii|iS * ;K D N A i: ilie 

®*^B-30):^^-f -7— D N A <i: fCffll^^, 
®§MD N Alii|iP^$ffll>^o 

® p c RO-y-^ ;i/*<-K^<DXx yzfxh^o 

[002 1] ^mMvmi'^^^moNAm^mmit. 
OH Am^mmiti^ir^tnmizmmsimx^^o ^- 

/\"-.:^>x;u-7~tt^cDT t h XL <^it?i+^) 

iz^miz^m'simvh^o z^t. mmmt<. mmm^ 

m:hfi<Ml^zt^^^§:tLXl^^ztizBm-r^t%^ 

bti. Ltzf}<^xnmm^^:ho)Wii^^mm^iznm{z 

[0 0 2 2] P CRO-y-'f ^^^^COL^T:^*. 9 0'*CJil± 
T'(DDN ACD^14-*6 8^ft>L7 S^CT'COr-— U >^ 

i^ctt^o W3:S.m(0^^^mmlt^ o^l^^±■ef£^f£^^ 

iSLIj:. 2 8lslIfll±r*fc'5Ci:A<»^Ll^, 
[0 0 2 3] ^fc. #^S^£:B#cD^SJtl::-^l^r(^. ftffl 
■r -561^1:: ct y D NA^fStS.P^tmt2^^V^h\t^ 

i\ Rft^m^f^xw&^^'r^ztf3<n'^Li\ ^< 
[0 0 2 4] ^tz. :^mm(ooHAmmi3}^<o^^\zm'^ 

^^^ztvh^o 

®7^:f^--^moHAtLX. iH5ija<Dffi^M^ 1 

i=iBi£a)iB5tj-cfe^-*MDN At. ^J\mo)m^m^^ 
moH A tt:^w:^*j xts-^tztoimi^xmm^ 

tl-SDN AtiU^T^o 

©^T-f^ *||DNAtLr, S25»JS(OiB5IJS^2 

IC*Bi£a)E5«J S D N A S ffl ^ o 
(3)T t h XL*DNAiii|i8lgtLrffll>5o 
@PCRa)Sf&S. hot starti:L. 9 4**Ct?. 
1 (9 4*'C-C 1 5«?H-6 8'cr- 1 

r (9 4*^^:1 5Me1— 6 8**cr'i 1 ^J^Fb^) 
^4(5i^yjiLStc;$ti:. mi^x (9 4*c-ei sfl^fai-* 
es^cn 2^rp1) (0-9--r^;u^4iHi^yjiLSCc;:$ 
-y-. ij^i^r (9 4'*crM 5»fBi-*6 s'cr-i 35i'ra1) o 

(S)iUT(7)lfifi£cDSfc;i^^, S^J]ic low ml x*n^. 
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I o w 



m i X 1 JSilfo p m 

"7— (5 pmo I /// I ) 1. 0^1 

Mg (OAc) 2 (25mM) 1 . 2 U \ 

dNTP (2. 5mM) 1 . 6 |Z I 

3. 3 ^ELftWtmf& 2. 4 ju I 

^@^@;K ^, Sfji \ 

up m i X 1 mm'^ y<7 7.i3mt':>Xt^i^m?L^K^^) 
3. 3 xjgji&igir;^ 

(T t h XL i^^mm. /<-+>x;U-7-tt«) ) 
up mix 2 (Mil'7*7^XA<@^o.rA^bjta^§J5iSiiS) 



3. 6// t 
0. I 



ilUDN A ( 1 . 6 n g//z I ) 



2, Ou \ 
6. 0/i I 

1. tlT^iB^lJ^^-rSDNA^^fiJtUtco (BEXtt 



[0 0 2 5] 

BB^i] 1 5 ' AGG AAT TCA GCG GCC GCA GAT ATC 3 * 

ie^ij 2 5 • GAT ATC TGC GGC C6C TGA ATT C 3 ' 

1 (c^-TfiB^iTrfey. iB^j2(±K5iigO)Kfrj§^2tc^ji 

^ ( 1 ) 5 ' AGG AAT TCA GCG GCC GCA GAT ATC 3 ' 
3 * C TTA AGT CGC CGG CGT CTA TAG 5 ' 



A (B:$:v->®) 



:^^--*MDNA(ifiB^j1 CDS' 5K3St]"C?LA^lii|@$ 

lOxkinase Buffer 
iB5ij2C0DN A (2 0 pmo I /// t ) 
1 OmM ATP 

T4 7K'JK'i7U:^^K^-^-if (1 OU//i I ) (H*v--> 

si'^veo^fii^iic^tsit. -to^? 5'cT'i o^rBm 

3. 2. r"J>K{bLfciB5"J2 0)DNA(7>5tia(C, 3«® 
7K'(7 2 0 pmo I /// I l::iliaLt:BB5>Jl a)DN A^ 2 

5// iJbD^. 9 5'Cr-1 O^i^PalTK-r^ULfc^. 60^Pb1 

T^:/^ -D N A t LriUTfrfflL^fco 
[0027] <^lifi0!|2>PCRICcl;-5S![fiDNAa)ii 

1- li*i$tt§DNA(Df^S 

1) DNAommRU^m^ii^ 

(1) ADNA (a*v->g) 5 u s^i^TO^i^ 

ii*i$4l§0NA (50ng///|) 
0. 5mM dNTP 
lOxklenow Buffer 
klenow enzyme (S/liaSl) 



[00 2 6] 2. mm2izmLXltickT(D^n'V5' ^ 

5// I 
2 5a/ I 
5// I 
3 JU I 
1 2// I 
50// 1 

ADNA 1 5 ;/ g 

10XH buffer 24//I (^^igSI) 
Sty I (10U///I) 3fl\ (SJiitS) 
^@7K 1 9 8 1/ I 

^It 240// I 

3 7'tT?8B#Pa1^BfLfr. 

(2) es-c-ei 05^FBi5fesiSf^S!Tofco ^(D^mm 

[00 2 8] 2) . ¥Ji*a<b 
1) xm&LtzONAt:WLTO^i^XW7^^^itLfzo 



20// I 
1 0// I 
1 0// I 
2// I 
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[0029] 2. ii$i$;K$DN AtT^:^^ — DN A 

¥/mLfcli(®$*lSDNA <10ng//il) 
T^T^^-ONA (6. 7pmol/^l) 
BSA (2mg/ml) (a:*:v->2fi) 
^^■»^TS>^{ta/<;uh (2 0mM) (0:*:v->S[) 
Spermidine (2 OmM) (S:$^v— 
IQxIigatlon Buffer (S^v— >SS1) 

Sl1b$tlfcS3 00 spun c I umn (■7t;U"7 

y:f5i-DNA(7)^^£fTo/co -eo^. (sli|XLfc;taj 
i^^TEjS;^fcr 1 2 5/1/ I (cSSSlLfc (1. 6ng/ 

J« I) o 

Co 0 3 0] 3. PGR 

2. r'Ty:^^~$$S^5?ti:fclli2DN A$ffl^^r. p 
CR|rj:^«SiSDNAa)iiiI®JSCc;^fTofc. #g 

1 ) Pi^^^a)ycAa>lie^ 

PCROfzlbOmmt. S t o f f e I (S^SS. 

(A) 



58 U\ 

^ oou \ 

1. ■e{*SLfc¥«<bLfci8'|iS$:K'5DNAll||J6fl?yi 
r-f^SLfc7y:^^-DNA$S*v->a I i ga t 

ion pack imi^xm^Ltzo m&mmm \ \ 

g a t i o n p a c k (7)|$iB^@rct^ofc. 

2 0 jU I 
4. Sfl I 



2 JU 1 
2 /i I 

2^/ 1 
4-U I 
3. 5|i I 
38 ^ \ 

-:t->x;UV-g[) .Ex T a q (^^^^. Silig 
^) ZiU'T a k a r a T a q . iSjiitSl) 

<0 3|lll$ffll>f-, S t o f f e I IJDN AiiiliiiriSL 
fcSI^T'fcy. Ex Ta qli^HDNAitiliig^r'fe 
SoTakara Taq (iS^O^P C R(Cffil\bti^ 

umv^i>o pcRizml^tz^^<^yS^<Dmm^m^ (a) 
z^r/ (8) \z7jkto ^i-:?-^>/^'-$m^r^ 

2 8(DSfSiSl*TIB(7)-9--r^7;i/2T-SP5$itfco 
[^1] 





Stoffel 






Ex 


Taq 








t5DNA(1.6ng/(rl) 


2 


2 


2 


2 


2 


2 


2 


2 


4 


4 


4 . 


2 


dNTP{2.5flW) 


1.6 


1.6 


1.6 


1.6 


1.6 


1.6 


1.6 


1.6 


1.6 


1.6 


1.6 


1.6 


lOxB 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


7'7'f7-(5pil0l///l) 


2 


4 


2 


4 


0 


2 


4 


8 


2 


4 


8 


0 




0.2 


0.2 


0.2 


0.2 


0.2 


0. 1 


0.1 


0.1 


0. 1 


0. 1 


0. I 


0.1 


SP 


10.2 


8.2 


8.2 


6.2 


12.2 


12.3 


10.3 


6,3 


10.3 


8.3 


4.3 


14.3 


MgC]2 (25oiM) 


2 


2 


4 


4 


2 


0 


0 


0 


0 


0 


0 


0 




1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


II 


12 




17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 



(B) 







'akara Taq 


im(1.6ng/al) 


2 


2 


2 


2 


dHTPCZ.SoK) 


1.6 


1.6 


}.6 


1.6 


lOxB 


2 


2 


2 


2 


7'^^7-(5pnol///l) 


2 


4 


8 


0 




0.1 


0.1 


0.1 


0.1 


SP 


12.3 


10.3 


6.3 


14.3 


HgCU (25niM) 


0 


0 


0 


0 




13 


14 


15 


16 


h-7'Na(9'f>ft2) 











(8) 



*#fjl¥9-2 3 40 7 4 



[0 03 1] i^-f^/H : 9 4''CX'6j^mKmtS^tz 
(9 4'C-C:15J^Pb1-*5 5'^r*1^ro1-7 Z^'CV ^ 0 
^rH) 0-9-^^;US3OlslSy^LrSF&$1i-fcp 

■9--f^;u2 : 9 4*'cr-i^Psiscc;:^ti-fc^> (9 8"cr- 
2o»rBi-^6 e'en s^^fel) o-ti-'f ^;uS3oisi^y 

[0 0 3 2] SfS:^, ^Sf&?SA^b5// I COSf&iSSt 
02 (A) ar)J02 (B) Iw^fo 04>(::^Lfr#U- 

tbiZlt. ^a — 1 7^>:L^L2 0Xli2 2^^:L^ 
L 2 7 (75lfefi|i-C jgJ^; $ -tJ: >5 O/i^ig L r ^ C t A<^;i^ 
mi^^M^its t o f f e I xliE x 

T a Q^mi^^O)t<MLXl^^Zt. f?£»:^*>. DNA 

li^iii^xii^is DNA mmmmtm u r s c t a<^> 
tmLxi^^ztf}<^f}^^o ^fc. ■9->r^;u2r'Si^:^? 

■7-CDT-'J->^$I^IB#(ZtT3 C t MT'^^ 6 8**Cr' 
1 55^PH^^T5a)*<JiLrL^^Z<^:A<^^;6^'g,o 



[0 0 3 3] 2) K^S«. t^-itiliCOlS^^iS^tTJfci^ 

PCROfztb0S^m\t. ffirfUa)S t o f f o I , Ex 
T aqRUT t h XL C^^Sft. /<-^>x;UV- 

^;U3r-Sf£?5?-t^, ^i-::f:^>/<-3 2^j:iNL4 4(D 



1 

i 




Stoffel 


Ex Paq 


IMA(1.6ng/ifl) 


2 


2 


2 


dNTP{2.5nN) 


1.6 


1.6 


1.6 


lOxB 


2 


2 


0 


7"7^7-(5pflOi/.l.l) 


2 


2 


2 




0-2 


0. 1 


0.2 


SP 


8-2 


12.3 


12.2 


MgCl2 (25niH) 


4 


0 


0 


fa-7'NQ(^{^')I'3) 


29 


30 


31 




32 


33 


34 



[^3] 







rth 


7'W-{5paolAl) 


2 


2 


2 


2 


2 


Hg(OAc}2(25oiH) 


0. 56 


0. 72 


0.88 


L04 


1-20 


dNTP(2.5inM) 


1.6 


1.6 


1.6 


1.6 


1.6 




2.4 


2.4 


2.4 


2.4 


2.4 


SP 


1-44 


1.28 


1. 12 


0.96 


0.80 


3.3XB 


3.6 


3.6 


3.6 


3.6 


3.6 




0.4 


0.4 


0.4 


0.4 


0.4 


P.DNA(I.6ng/pl) 


2.0 


2.0 


2.0 


2.0 


2.0 


SP 


6.0 


6.0 


6.0 


6.0 


6.0 




35 


36 


37 


38 


39 


fj-7'Na {normal) 


40 


41 


42 


43 


44 



low mix 

up mtxl 
up mix2 



[0 0 3 4] ■9--1'^;U3 : 9 ^"^CV ^ ^fSiRtttSitfz 
(9 4'Cr-2 0«?Pa1-6 8*'C'ei 5^m) ff>^^ 0 

;u$3 0I51^yjgL,xSf£;:^ii-fc« 

■t^-f^;U4 : 9 4'*C-^l^PBlJ5lJ:$'&fc^. (9 4**C-e 

1 5&Pb1-6 8**cr'i o^^^PbI) <7)-9--f eisl^y 

iSLS^&Sl^-. Sil^r (9 4*'C-C1 58?PBl-6 8'*Cn 

i^PbD <D-9--r^/u$4|5i^yiiLScs:^"ti-. m^r 

(9 4*C-C1 5P-fa1-6 8*^-C:1 2^^rBl) O^^OlS^^ 
4[2]^LjiiLSf&^1+. liC^r (9 4°CT'l 

e'cTis^^Pai) co-9--r^;i^^4i5i^yMLrsft;^# 

[0 0 3 5] J^Cfc. 5^:1 — 3 S^^fivt 3 9(7) 
&Ii&;'Sl-'^C^r(ih o t s t a r t L, J-ii.— 'i^'f- 



>/<-4 0/d:i^L4 4C0J£fc:i«(C'Ol^riiji^a)^.^-C 
SfS^g^H&Lfco hot start tit. tt. ^3 
0Sl$:jS4', low m\ xO^^Kilo^T&tLX^fl 
Ls dllUaiS^^y^;^ (fiEfflLfc4i(D(±Amp I iW 
a X (gflSS. A-^>x;U-7-tta) ) ^^lax.. 7 

s^'ct'S^^^PbI. l^L^r4'V:rM o^i^Pam^fc^. 

0up m i X ^ JSlXS u p m i X 2 ^SfSiSt LTJtiD 
TLX. PCR$tf9t<7)r'fe^o IIPS5C0PCRT?ttg® 

[0 0 3 6] fxft'^. ^lRJt}^ii^i^6 u \ (D^l^O'^'^t 
0. 7%TiSo-x^)i.M^hYW]X^A^Ltzo 



(9) 



*#Fi8¥9-2 3 407 4 



[0 0 3 7] )>xya>ztt<i^t^^o 

0. 3 1. 3 32^1/3 4. — ':^-f>/<-3 S^Cl^L 
4 4CZ)§llfBTCI*. imi-DN AliiI>iA<5^<tT^:»tLri> 

^<tigy)bti*ci:o -r>:ft5^. (Sffl-r^si^ii. st 

off©l<ExTaq<Tth X LCDIH-C^DN A 

(3)^jL— :/:^>/^-3 0(S:3 ^ (Df^Jl.lt^o.—y'f-^/^ 

— 33t34.0mV\t. DN A<Oiii|iSlcMJ&<£t»tl'tCl^ 

zto ttji^to. Ex Taqlc^LTtt. Pi^Ml::c): 



7^CL^L3 9<D^5llrB^X^i^IL-3^:^>/^*-4 0&t;4 
1 i:^iL— 4 2^d:L^U4 4a)illlP8Tc?(i. L> 
•f*it^#A<DNAigi|iA<5^<fTtPtiri^-s;i^o -r 

Mg2+igircl:yDNAlii®(;:^^kA<MbtL. 

^. 

[0 0 3 8] 3) KZWLmit0>fzif)<D^m 
PCRiDtzibOUMlt. Tth XL$fflU^fco PGR 

iigB?«]i(^DNAr*fey. spiiS£®^S7K, BiiJSfC 

9 ^CL^L 5 4(7>JKfc;,=a(iTS5a>tl--f ^7 ;U 6 -eSPS^-d: 
fco ±r(7>+^>3^;^fZ-^l^r hot s t a r t ^ U 

fcp iii^a)PCRr*(i^S(D:5^p*:^^7$^A^9 s'cirL 

[^4] 





Tth 


ri<7-(5pffloiAi) 


1 


1 


2 


I 


1.6 


1.6 


Ms(0Ac)2(25aiM) 


0. 88 


1.2 


0.88 


1.2 


0,73 


0.73 


dNTP(2.5fflM) 


1.6 


1.6 


1.6 


1.6 


1.32 


1.32 


3,3xB 


2.4 


2.4 


2.4 


2.4 


2.0 


2.0 


SP 


2.12 


1.8 


1. 12 


0.8 


0.95 


0.95 


3.3xB • 


3.6 


3.6 


3.6 


3.6 


3.0 


3.0 




0.4 


0.4 


0.4 


0.4 


0.33 


0.33 


^IDNA(1.6ng/pl) 


2.0 


2.0 


2.0 


2.0 


2,0 


1.0 


SP 


6.0 


6.0 


8.0 


6.0 


4.57 


5.57 




45 


46 


47 


48 








49- 


50 


51 


52 


53 


54 



low mix 

up oiixl 
up i]iix2 



[0 0 3 9] -9--f'^^;U5 : 9 ^''CX M^fii^f^tSittz 

(9 4**c-ei 5fd?PBl-*6 8**cr-i o^^ral) Oi^-f^ 
;u$i eiHl^yiiL-cSfS^-a-. ^t^r (94*0*^ 5 

Mb1-6 8"CT?1 M^W (Z)-9-<^>US4lHlMiyilLS 
J&^i^. ^l^X (9 4'fCI 5tl?PBl-*6 8''C-ei 255^ 
TbI) a)-9--f ^^J/$4lsIMiySLSf5$1i-. ^l^X (9 4 

'^•ei 5e?PBi-6 8'cr-i 3$^Pb1) o^-i^^jii^^m 

■9--r^;U6 : 9 4''C-ei5^FBlSlS$ti'fc^. (94''CT? 

1 5M-»6 8**cr*i o^PbD a)-9--<^;u$i eniMiy 

iitSl£$1i-. m^r2 5'C-7?2 0$J'ra1S^. SL^r9 
4-CT'l5^rBlSt5$ti:. ^L^r (9 4*tX?l 58?ra1-6 

s^cr-i i^^PbD a>^^--f ^;ui&4isl^yjgLSf5$-d'. 

^l^r (9 4^'Cri 5^I?Fb1^6 8*Cr'1 2^rBl) (Otl-Y 

^;u$ 4isi^yigLJ5^c:^i+. ^i^r (9 4'c-ci 
Fai-6 8"c-r:i 3^Fai) (D-y--<^;u$4(ai^yiiLr£ 



[00 40] ^:L—y-)-:y/^-5 3JSLXS5 

ic^mz-Dl^Xlt (9 4*'C-ei 5«?rBl-6 8**Ct?1 0^ 
<Di^^^7;US 1 Slsl^yiiLfc^. Amp I i w 



3. 3 xB 

M g (OA c) 2 

dNTP 

SP 



0. 0 7 I 
1.0//! 

1 5/i 1 

2 8/1/1 
4iU I 
6// I 



0. 
0. 
0. 
1 . 



a aT 



3^ I 



[004 1] 1 itojSLiS^u 



(10) 



*#g8^9-2 3 40 7 4 



[0 0 4 2] zhib(omt^^^it§LMit<Dtztb\:^it. ^ 
zL-:?:h>/<-4 5X1*4 60) l&i4^3{)<5iiLTt^i>c:<h. 
JL— 4 6 CDl^iM<iil ur t^^ t 

0^^.— ^:h>/\-4 5:Rt;4 6(::ltL. ^n— 

,<_4 7 8li^t^DN■AA<J:<iil|i$*trl^'5o 
g(Ci;or=&DN A<Dti'|Jil:I^M^:£C. 1. 5mM0) 

©^i-"::f:i->/<-4 5>^^L^t4 8 

t:^*,. m^X^f^it^2 0'Am±I^Xt. #DNA(7)tir|ii 

'^^vmm'^1]n^xt. ^DN A(DiiiHl:l::B-flbA> 
[0 0 4 3] ttiit>-th. TtB(c^v'r^iL-:^:^>/<-4 

At. ^mz(06' ^m^')>MitLtz-'^mDt^At 

^fiJtDNA (IB^IJD (1 9 3 pm 

r-/:b*7^^u32p ATP (7V 

lOxkination buff 
T4po I ynuc I eot ido 

7 0'c-ci 0^ra1^^pmJSfc:$^Jh$-li-. MM^^^K 

[0 0 4 5] 2. PGR 

1) zoz^'y^^-^'^mi^x. ±i£n(;)-»^-f -4 

COlkitTPCR^tro/io P CRW:(D^^\t^}^'^Mm 
TKTrl 0fg^§?Lfr^. €-1 I ^4OV20#fp1O- 7 
%7:b'P— ;^y;H^J7lcifi (T AE/^vT'T-C^ffl) 
;!)^lt. ^c;)^1 0%TCA (h'j^pai^^) . l Om 
M fP';>^-fhU0ixi§;'S(::2 0^^r«1?lt. t(D'ik 



1 

1 

1 

2 

1 



0// 
2;/ 
6// 
4/i 
8^ 



©t^^^T *^DNAtLr. Seiljl <7)-3^^DN 

A^ffll^So 

®Tth XL^DN Aigtigl^i: Lrffil^^o 
®PCR(7)SlSf. hot starttL. 9 4**C'C 
1 ^PalSJS^tirfc^. (9 4''C-e 1 5tl.ffl1-^6 S'^Cr 1 

r (9 4*'c'ei 5tl?rBl-6 8'c-ei i^^rel) a>-9-^^;i/ 

$4lHl^y5iLSP55?-y:. ^t^r (9 4'*CT'1 5«I?Pb1-^ 
6 8'*C-C1 25^ra1) </)-9-'f 4lBl^ySLSi<?$ 
■fr, i^l^r (9 4*'CT?1 5 8>rBl-^6 8\:r'i S^Fb^) o 
■t^ ^ ; U £ 4 Isl ^ y L £ 1^; $ li- ^ C 1 1 :: J: y t T 5 o 

low mix 

:^7>r'7— (5 pmo \ / U • ) 
Mg (O A c) 2 (2 5mM) 
d N T P (2. 5mM) 

3. 3 X ^);c;:e{&;$ 

up mix1 (3i®'7-V^XA<IS^orA^b^JD^€)S 

3. 3 xSfSHtfT;^ 3. 6 I 

(T t h X L) 0. 4 // I 

up mix 2 (^®9-V^XA<@*or36^bAn^-5S 

gS^DNA (1.6ng//il) 2. 0//I 

M®^g;K 6. 0/i I 

[0044] <||JS^3>3fv^'7— CDlSfyai-S^COStlS 

PCRl::ffli^'5:/^'f "7-1*. /^•7'<;i' (SH®^. 

o I //i I) 3// I 

vVASl) 5// I 

e r h;S<^p°p) 1 \l \ 

kinase (.^V hjii^S) 1 H I 

2) c0S^$ii-fc7*'p-:^^;u*5j— 
. y. -9- -f^;u 2 CD J5F5"el^8 k bOSH^^TMSI^t^-l:: 

:/^>rT-A<^ya*ttrt^'&c:i:*<^^Lfco coc 

<!: lilt U ^ $ ttX l^fc^tSfe^O 1: $ (D ^ D 

N Ai|(0|5lB#tgipilCfcL\r. DN ACO^^ICBIt^bl* . 

[0046] <^j5£^4>cDNA<Dli*i 
1. cDNACD^Jt 



1) RNA(DPS[ 

±RNAl^« fMethods in enzymol 
ogyJVol. 154 (academic Pres 
s Inc. . 1987^) pp3-28 {Z^WL(OlS^ 

(1) mm^^it. 7*> h<fcyfisajLfcflm£3 gi&iSf* 

g^*r*t»i^L. 100m I 0)5. 5M GTCJSS 

(yT:=.v>^5^vT^— h5. 5mM. N-5't?a- 
;u-9-;u=iv>0. 5%. 2 5mM^x>iS:^ htj't^A. 
pH7. 0) ir/iD^. ;t^-y^i-S7t^^v:^-<'9'-t:/tv^ 

(2) itiiS^. 3000 rpm. 1 05^^a^iS^>^^glLfc 

(:7t;U7vTS[) 50%. 1 0 0mMX^L/>vT5 
>BS@^S^~:M-»j*^A (EDTA) (pH7. O)) 1 

2mi(::S;iL. SW2 8 x>r ^ffll^T 2 

5000 rpm. 2 40#ra1. ^ S'^CV^M^^iJ^fzo 
[0047] (3) 6 00/i I (D4M GT 

CiS;"Slc5tA^L. 1 5 0 0 0 r pm-CiliC^^'-giL. 
Sli^^^lHlilXtfco iMPi^^i 5/i U x^y-;u4 5 
Oti\^m?i. isooorpm. ^ oi^mm'b^U 

(4) ii^m U1j3ml) OTEJtiS (1 
mM Tris-CI (pH7, 5). 1 mM EOT 

A) izmt^L imif^'^vT Bmm^m^fz) .150 

0 0 r prnT'iiiD^gtU, SS;'SSll5^SIslllXLfco 

(5) jS?Si:[^S(0:7x/-;u/'i7Pa;^;bA^;1^ 
ISOOOrpm. 1 o^i'ra^Sn^^lllL. iti^SH^ 

(6) 08fflO)3Mi^^:hh'J'>A (pH 
5. 2) S^fflK.. 2. 5fgl(Z)X^y-;uS/ia7L. -2 
0-C-e 2 0 $^rBl»fi^. 1 5 0 0 0 r p mX''i&'bi^m 

j:tli:S7 0%X^/-^U7?^;#^, SI 

m<0TEmmzmfi^L. -8o'cr*«#Lfc« ffFssA^b 

7mg<D^RN AA<|#bttfco 

(7) p o I y A RN Afi. o I i g o t e x d T 
3 0 super (SH^^. B i/ a Hi) ^ffil^ 

l±-[Hl^fcy Img-C. oMgotex dT30 



*#g§¥9-2 3 40 7 4 

superS750//l tffil^Tp o I y A RN AO) 
SSSftofco 1mgC0±RNA36^^>*i|2OA/ gCOp o 
I yA RN AA<f#C»tufco 
[0048] 2) cDNA<D^fi)c 
cDNACD^fiKli. '7T;U'7vTaa)c DN A syn 
thesis kit ^fflL^r, -^-OlS y ftl^lftWSCl. 

(1) 1) T?l#btlfcpo I y A RNA 2 g ^ ffi 
l^•C* First strand cDN AJtt/S e c 
ond strand c D N A ^ ^fi£ Lfca S?^J5f5 
li* +*y h(7)k I e n o w f r a gm e n t M^^'C 

(2) f#b*vfcc DN Ai§;«(C2. r'f^gllUfcPCRffi 
T^:/^ — ^18. 8i/l (6. 7 pmo I /// I ) /JD 

^'V hl^;?S<^$ttTL^^. ATP s o I u t i o 
n 1 iU I Jtl/T 4 DNA ligase 3//!^ 

(3) 6 5**cr*i 05^ra1MtBf^SfE:i&^;S$-ti:/c^. 
igjlSlCI 00^ ICDPheno I /CHC I S^Si^^AO 

(4) ZOmi^i. STE;*i;i^ (1 5 0mM NaC I 

j§?S$STEJt5S»m 50 ^ wzm^Lfz. COi§iS 
SiUT(7)PCR(C^fflLfco 
[0049] 2. cDNACDPCR 
PCR(Cfflt^fcSP£:jSCDIl/^£$^5^Cn^■t"o ^4". ^Ju 

/cDNA^ffllV Ti— 5 7^l^L6 3a)-9' 

>:;;Kzoix-cii. mMOHAtLX^mm^o^. v 

ftSLf-cDNA (T^:/^-DNA^^^$-e:fct 

i^-f ^;U7r'Sf£:$it. ^fc, hot s t a r t tL 
tzo 3lf§ia>PCRri*SSa)3fP'>^$^469 5°CIZL 

[^5] 



11) 



(12) 



4#ia¥9 - 2 3 40 7 4 





Tth 


7*7n-(5pnol/il) 


I 


1 


1 


I 


I 


1 


I 


\ 


I 


Mg(0Ac)2(25aiM) 


1.2 


1.2 


1.2 


1.2 


1.2 


0.56 


0.88 


1.44 


1.2 


dNTP{25BM) 


1.6 


1.6 


1.2 


1.6 


2.0 


1.6 


1.6 


1.6 


1.6 


3.3>cB 


2.4 


2.4 


2.4 


2.4 


2.4 


2.4 


2.4 


2.4 


2.4 


SP 


1.8 


1.8 


2.2 


1.8 


1.4 


2.44 


2.12 


1.56 


1.8 


3.3x8 


3.6 


3.6 


3.6 


3.6 


3.6 


3.6 


3.6 


3.6 


3.6 




0.4 


0.4 


0.4 


0-4 


0.4 


0.4 


0.4 


0.4 


0.4 


ll«DNA(].6ng/pl) 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


LO 


1.0 


SP 


7.0 


7.0 


7.0 


7.0 


7.0 


7.0 


7.0 


7.0 


7.0 




55 


56 


57 


58 


59 


60 


61 


62 


63 



> low nix 

up aixl 
up isix2 



[0 0 5 0] +^-f^;^7 : 9 4*CT?l5)'Fa1Sf&$'a:f= 

%m^Vm^Et^^m^^tz DNA<fcU4,gl^DNA^li 
i^Et^:itfi<mf^^Mzo ^tz. cDNA^DiilI'S^Cfcl^ 
X\t. 0. 5^^:L^L8 k bfIg^-C?a>jil^W?5:tii|'lA^5i 

[0 0 5 2] 

[I^B^CDx/j^] :^^0^COT^*3^^-DNA|rcfci'J. it^i 
It iST - D N A ^^S^ $ It ^ C A^pTh^ t J^f 5 o 
AGG AAT TCA GC6 GCC 6GA GAT ATC 



^i-cDis^fflRr;. ^—^^DH A^mWi 

^♦f^tCDNA^I^Btlltiili-r^^^llli. :l<rtl k 

lewdcfcy. cty^i^DN ArfeoTti^-diiii'i'e^ 

N A^t;4t**^<7) cDNA^-f':^7'J — ^IsjBtlCi^- 
[00 5 31 

: 2 4 
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[0 0 5 4] S£5ll#^: 2 
125*1 : 2 5 

mm 

GAT ATC TGC GGC CGG TGA ATT 0 
[US] PCR^(7)^SC&;'S$o. 7%T^'^p-xy;u 
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[|g4] PCR^(D^J5f&i«$o. 7%T:tfp-xy';u 

CHS] ^m^'y^MtLfzZr^^-^-imi^XPCR 
^0^SC5i§;lS^o. 7%T*'P-x^;bSSli7lci!ir'$i' 

[He] hra^^<^cDNAiroi\rpcR^tT 



(13) 



JJ#rj8¥9-2 3 40 7 4 



[117] ^ig^2r'^^LfcT^:/^-DN A(7)$1JISK 



1] 



7.7l=b 




7.^_ 4S- 4b 47 48 49 5/ 53 5^^- 



(A) 



( B ) 



[112] 




■j^i,^ I ii3 ^5 S7 8 910 II izni^tS-ib 




^ i-.; 



zuztt 



m7] 

5' AGG AAT TCA GCG GCC GCA GAT ATC 3 
3' C TTA AGT CGC CGG COT CTA TAG 5 



ecoBIHh NotlHh EcoSVfO 



(14) 



<J#BI¥9-2 3 407 4 




7-^-:^ So 3f 32.3^3^^5 37 38^ 40 4-/ 43L4i 44- 



>}■ •. ' ■■ • •■. — ^-1 

4^<w Im4 

» « ittJ* iuJf ktf^ 

• « i-wO hksH 4^ 

■ fe-.T fe'.flg . 



4mu f.* ) 

iitai ^-.^ M 11. i 

ibi li*.*- i»»J ^ah) i. .f 



7-fi- </5" 46 47 4e 49 fO Sf SI 53 if 



(15) 



^f*Pj§¥9-2 3 40 7 4 




[ill] PCR^CD^SP&ia^O. 7%7**p-xV;u 



[04] PCR^co^&l^iS^o. 7%T:b*a-x>r;u 
[05] 3^^g^7^;HbLfc:^7'<T-$^l^TPCR 

«tL. ;1— h7v;fy^:7-f-Lfci^m$:a-r01(£ft 

[06] hffFfla43fc(Z)cDNAlCOl>TPCR^tT 
[07] M^M2X'W^Lfz7^Zf^-ONAa)mWim 
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